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Background: Accelerometer output feedback might enable assessment of recall 
biases for moderate bouts by obese and nonobese individuals; accelerometry might 
also help residents recall destinations for moderate-intensity walking bouts. Meth­
ods: Adult residents' 1-week accelerometer-measured physical activity and obesity 
status were measured before and after a new rail stop opened (n = 51 Time 1; n = 47 
Time 2). Participants recalled the week's walking bouts, described them as brisk 
(moderate) or not. and reported a rail stop destination or not. Results: At the end of 
the week, we provided accelerometry output to residents as a prompt. Recall of activ­
ity intensity was accurate for about 60% of bouts. Nonobese participants had more 
moderate bouts and more "stealth exercise” —moderate bouts recalled as not brisk— 
than did obese individuals. Obese participants had more overestimates—recalling 
light bouts as brisk walks—than did nonobese individuals. Compared with unprompted 
recall, accelerometry-prompted recalls allowed residents to describe where signifi­
cantly more moderate bouts of activity occurred. Conclusion: Coupling accelerom­
etry feedback with self-report improves research by measuring the duration, intensity, 
and destination of walking bouts. Recall errors and different patterns of errors by 
obese and nonobese individuals underscore the importance of validation by acceler­
ometry.
Keywords: environment, physical activity assessment, METs, community-based 
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C a n  i n d i v i d u a l s  r e c a l l  w h e n  t h e i r  w a l k i n g  b o u t s  a r e  l o n g  e n o u g h  a n d  b r i s k  
e n o u g h  t o  c o n s t i t u t e  h e a l t h y  b o u t s ?  C a n  o b e s e  i n d i v i d u a l s ,  w h o  s u f f e r  g r e a t  h e a l t h  
r i s k s ,  r e c a l l  w a l k i n g  b o u t s  a s  a c c u r a t e l y  a s  o t h e r s ?  C a n  p a r t i c i p a n t s  r e c a l l  p a r t i c u ­
l a r  w a l k i n g  d e s t i n a t i o n s ,  a n d  d o  t h e s e  d e s t i n a t i o n s  a c c o u n t  f o r  a n y  m o d e r a t e  
p h y s i c a l  a c t i v i t y  b o u t s ?  A s  p h y s i c a l  a c t i v i t y  s t u d ie s  m o v e  f r o m  t h e  m o r e  c o n ­
t r o l l e d  e n v i r o n m e n t  o f  t h e  g y m  o r  l a b o r a t o r y  t o  e v e r y d a y  c o m m u n i t y  s e t t i n g s ,  
r e s e a r c h e r s  h a v e  b e g u n  t o  a s k  h o w  p a r t i c u l a r  p h y s i c a l  f e a t u r e s  r e la t e  t o  w a l k i n g
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a n d  w h e t h e r  p a r t i c u l a r  g r o u p s  o f  i n d i v i d u a l s  a r e  m o r e  l i k e l y  t o  t a k e  a d v a n t a g e  o f  
t h e m .  W e  u s e d  s e l f - r e p o r t  w i t h  a c c e l e r o m e t r y  p r o m p t i n g  t o  b e t t e r  u n d e r s t a n d  
b r i s k  w a l k i n g  b o u t s ,  e s p e c ia l l y  w a l k i n g  t o  a  n e i g h b o r h o o d  r a i l  t r a n s i t  s t o p .  W e  
c o m p a r e d  o b e s e  a n d  n o n o b e s e  i n d i v i d u a l s  a n d  a s k e d  w h e t h e r  t h e y  d i f f e r  i n  w a l k ­
i n g  b o u t s  o v e r a l l  a n d  t o  t r a n s i t .  F u r t h e r m o r e ,  b e c a u s e  o b e s e  i n d i v i d u a l s  a r e  k n o w n  
t o  o v e r e s t im a t e  e n e r g y  e x p e n d i t u r e ,  w e  c o m p a r e d  o b e s e  a n d  n o n o b e s e  i n d i v i d u ­
a l s '  a c c u r a c y  o f  s e l f - r e p o r t e d  i n t e n s i t i e s  o f  w a l k i n g  b o u t s .
H e a l t h y  p h y s i c a l  a c t i v i t y  l e v e ls ,  a c c o r d i n g  t o  C D C - A C S M  g u i d e l i n e s ,  i n v o l v e  
“ 3 0  o r  m o r e  m in u t e s  o f  m o d e r a t e  i n t e n s i t y  p h y s i c a l  a c t i v i t y  o n  m o s t ,  a n d  p r e f e r ­
a b l y  a l l ,  d a y s — e i t h e r  i n  a  s in g le  s e s s io n  o r  ‘ a c c u m u l a t e d ’ i n  m u l t i p l e  b o u t s ,  e a c h  
l a s t i n g  a t  le a s t  8 - 1 0  m in u t e s . ’ ' l ( P-23) M o d e r a t e - i n t e n s i t y  b o u t s  a c h i e v e  3  t o  6 m e t a ­
b o l i c  u n i t s  ( M E T s )  o f  e f f o r t ,2 w h i c h  c a n  b e  m e a s u r e d  w i t h  a c c e le r o m e t e r s .  U n d e r  
c o n t r o l l e d  c o n d i t i o n s ,  w h e n  r e s e a r c h e r s  t e l l  p a r t i c i p a n t s  t o  w a l k  b r i s k l y ,  t h e y  g e n ­
e r a l l y  a c h ie v e  t h e  m o d e r a t e - i n t e n s i t y  M E T  t h r e s h o l d .3-4 H o w e v e r ,  i t  is  n o t  c l e a r  
w h e t h e r  c o m m u n i t y - d w e l l i n g  r e s id e n t s  w a l k  a t  a  b r i s k ,  m o d e r a t e  p a c e  i n  d a i l y  
l i f e ,  w h e t h e r  t h e y  c a n  a c c u r a t e l y  r e c a l l  t h e i r  b r i s k  w a l k i n g  b o u t s  f o r  r e s e a r c h e r s ,  
a n d  w h e t h e r  t h e y  c a n  r e c a l l  w a l k s  t o  p a r t i c u l a r  c o m m u n i t y  d e s t i n a t i o n s  s u c h  a s  
r a i l  s t o p s .
A l t h o u g h  r e s e a r c h  s h o w s  r a i l  u s e r s  r e p o r t  w a l k i n g  m o r e  t h a n  n o n u s e r s ,5'6 f e w  
s t u d ie s  h a v e  a s k e d  w h e t h e r  w a l k s  t o  l i g h t  r a i l  s t o p s  c a n  b e  b r i s k  w a l k i n g  b o u t s .  A  
w e l l - k n o w n  c o m p e n d iu m  o f  p h y s i c a l  a c t i v i t y  i n t e n s i t i e s  l i s t s  t h e  a v e r a g e  M E T  
le v e l  a s s o c ia t e d  w i t h  w a l k s  t o  b u s  s t o p s  a s  o n l y  2 . 5  M E T s ,  h a l f w a y  b e t w e e n  th e
2 . 0  M E T  2 - m p h  s t r o l l  a n d  t h e  3 . 0  M E T  m o d e r a t e - i n t e n s i t y  w a l k .7 T h u s ,  i t  is  
i m p o r t a n t  t o  m e a s u r e  w h e t h e r  w a l k s  t o  r a i l  t r a n s i t  e v e r  a c h ie v e  m o d e r a t e  i n t e n s i t y  
a n d  w h e t h e r  o b e s e  a n d  n o n o b e s e  i n d i v i d u a l s  t a k e  a d v a n t a g e  o f  t h e s e  d a i l y  o p p o r ­
t u n i t i e s  f o r  h e a l t h y  w a l k i n g .  W h e n  a c t i v e  t r a v e l  i n v o l v e s  t h e  u s e  o f  a  r a i l  s t o p ,  
b o t h  i n d i v i d u a l  a n d  c o m m u n i t y  h e a l t h  m a y  b e n e f i t .  R a i l  u s e  i s  h e a l t h i e r  f o r  t h e  
e n v i r o n m e n t  t h a n  c a r  d e p e n d e n c e  b e c a u s e  i t  r e q u i r e s  le s s  i n f r a s t r u c t u r e  a n d  c a u s e s  
le s s  p o l l u t i o n .  W a l k s  t o  t r a n s i t  c a n  b e  s o c i a l l y  a n d  e c o n o m i c a l l y  h e a l t h y  a s  w e l l ,  
b y  s u p p o r t i n g  a  v i s i b l e  s o c ia l  p r e s e n c e ,  l o c a l  s o c ia l  e n c o u n t e r s ,  a n d  p a t r o n a g e  o f  
t r a n s i t - a r e a  s h o p s  a n d  s e r v ic e s ,  a l l  w i t h o u t  t h e  e x p e n s e  o f  t h e  p r i v a t e  c a r .  T h u s ,  
l i g h t  r a i l  s t o p s  a r e  o n e  o f  m a n y  c o m m u n i t y  d e s ig n  f e a t u r e s  t h a t  m e r i t  r e s e a r c h  o n  
t h e i r  a b i l i t y  t o  s u p p o r t  m a n y  f a c e t s  o f  c o m m u n i t y  h e a l t h ;  w e  f o c u s e d  o n  w a l k s  t o  
r a i l  s t o p s ,  a l t h o u g h  o t h e r  r e s e a r c h e r s  m a y  a d a p t  t h e  m e t h o d o l o g y  t o  a s s e s s  w a l k ­
i n g  t o  o t h e r  d e s t in a t i o n s .
A n  i m p o r t a n t  l i m i t a t i o n  in  u n d e r s t a n d i n g  h o w  c o m m u n i t y  d e s ig n  f e a t u r e s  
s u p p o r t  p h y s i c a l  a c t i v i t y  i s  t h a t  t h e  b e s t  o b j e c t i v e  m e a s u r e s  o f  f r e e - l i v i n g  m o d e r ­
a t e  a c t i v i t y — v i a  a c c e l e r o m e t r y — h a v e  n o t  y e t  b e e n  l i n k e d  t o  p a r t i c u l a r  c o m m u ­
n i t y  f e a t u r e s  s u c h  a s  t r a n s i t  s t o p s .  I n s t e a d ,  w a l k s  t o  t r a n s i t  a r e  o f t e n  i d e n t i f i e d  
t h r o u g h  t r a v e l  d i a r i e s  t h a t  a s k  p a r t i c i p a n t s  t o  l i s t  w h e r e  t h e y  a r e  a n d  w h a t  t h e y  a r e  
d o i n g  t h r o u g h o u t  t h e  d a y .5 S u c h  m e a s u r e s  im p o s e  s u b s t a n t ia l  p a r t i c i p a n t  b u r d e n ,  
d o  n o t  a s s e s s  p h y s i c a l  a c t i v i t y  in t e n s i t y ,  a n d  d o  n o t  c o n n e c t  a c c e l e r o m e t e r  i n t e n ­
s i t y  le v e l s  w i t h  u s e  o f  c o m m u n i t y  f e a t u r e s  s u c h  a s  t r a n s i t  s t o p s .  T h e r e f o r e ,  
r e s e a r c h e r s  a r e  c a l l i n g  f o r  b e t t e r  m e a s u r e s  o f  t r a n s p o r t a t i o n - r e l a t e d  p h y s i c a l  
a c t i v i t y .8
A  le s s  b u r d e n s o m e  a n d  m o r e  a c t i v i t y - s p e c i f i c  m e a s u r e  w o u l d  b e  t o  a s k  p a r ­
t i c i p a n t s  h o w  m a n y  t im e s  t h e y  w a l k e d  t o  a  t r a n s i t  s t o p  i n  b r i s k  b o u t s  o f  8 o r  m o r e  
m in u t e s  o v e r  a  p e r i o d  o f  t i m e  s u c h  a s  t h e  p a s t  w e e k .  H o w e v e r ,  t h i s  m i g h t  y i e l d
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i n c o m p l e t e  r e c a l l s  a n d  in a c c u r a t e  ju d g m e n t s  o f  p h y s i c a l  a c t i v i t y  i n t e n s i t y .  I n d e e d ,  
r e c a l l  o f  m o d e r a t e  a c t i v i t y  is  n o t  a s  g o o d  a s  r e c a l l  o f  v i g o r o u s  a c t i v i t i e s ,  a c c o r d i n g  
t o  a  r e v i e w  o f  6 s t u d ie s  o f  a d u l t s .9 T h i s  d i f f e r e n c e  c o u l d  o c c u r  b e c a u s e  m o d e r a t e  
a c t i v i t y  l a c k s  b u i l t - i n  m e m o r y  a id s ,  s u c h  a s  s c h e d u le d  t im e s  o r  t h e  v i v i d n e s s  o f  
p h y s i c a l l y  d e m a n d in g  e x e r t i o n .10 T h e  c u r r e n t  r e s e a r c h  a s k s  w h e t h e r  w e  c a n  
im p r o v e  r e p o r t s  o f  w a l k s  t o  t r a n s i t  b y  p r o m p t i n g  p a r t i c i p a n t s  w i t h  t h e  d a y ,  t im e ,  
a n d  d u r a t i o n  o f  m o d e r a t e  a c t i v i t y  b o u t s  f r o m  t h e  a c c e l e r o m e t r y  r e c o r d .
P h y s ic a l  a c t i v i t y  r e c a l l  a c c u r a c y  h a s  a l s o  b e e n  f o u n d  t o  v a r y  b y  b o d y  s iz e ,  
w i t h  o v e r e s t im a t e s  m o r e  l i k e l y  f o r  t h o s e  w i t h  e x c e s s  w e i g h t .11-14 G i v e n  t h e  h e a l t h  
r i s k s  o f  o b e s i t y ,  i t  i s  i m p o r t a n t  t o  a s k  w h e t h e r  o b e s e  i n d i v i d u a l s ’ b i a s e d  r e c a l l  f o r  
t o t a l  p h y s i c a l  a c t i v i t y  i s  a l s o  e x h i b i t e d  i n  t h e i r  r e c a l l  o f  m o d e r a t e  b o u t s  o f  a c t i v i t y .  
T h e  c u r r e n t  s t u d y  e x a m in e d  w h e t h e r  c o m m u n i t y  r e s id e n t s  c a n  a c c u r a t e l y  r e c a l l  
m o d e r a t e - i n t e n s i t y  b o u t s  o f  a c t i v i t y ,  w h e t h e r  r e c a l l  a c c u r a c y  v a r ie s  b y  b o d y  s iz e ,  
h o w  p r o m p t i n g  o f  r e c a l l  o f  m o d e r a t e  a c t i v i t y  b o u t s  v i a  t h e  a c c e l e r o m e t r y  r e c o r d  
m i g h t  e n h a n c e  r e c a l l ,  a n d  w h e t h e r  m o d e r a t e  a c t i v i t y  b o u t s  i n c l u d e  w a l k s  t o  r a i l  
s t o p s .
Methods
Setting
T h e  s t u d y  a r e a  w a s  a  n e i g h b o r h o o d  i d e n t i f i e d  b y  S a l t  L a k e  C i t y  f o r  r e d e v e l o p ­
m e n t  e f f o r t s .  T h e  n e i g h b o r h o o d  h a d  m u l t i p l e  i n d u s t r i a l  l a n d  u s e s ,  c o m m e r c i a l  
w a r e h o u s e s ,  s u b s i d i z e d  a p a r t m e n t  c o m p le x e s ,  m a r k e t - r a t e  m u l t i f a m i l y  d w e l l i n g s ,  
a n d  s m a l l  p o s t - W o r l d  W a r  I I  s i n g l e - f a m i l y  d e t a c h e d  h o m e s .  T h e  r e s id e n t i a l  a r e a s  
h a d  g r i d d e d  s t r e e t  p a t t e r n s  a n d  t r e e - l i n e d  s id e w a l k s  b u t  f e w  w a l k a b l e  d e s t i n a t i o n s  
b e y o n d  c o n v e n ie n c e  s t o r e s .
New Rail Stop
R e s id e n c e s  w i t h i n  a  d i r e c t  h a l f  m i l e  ( 8 0 4  m  a s  t h e  c r o w  f l i e s )  o f  a  p l a n n e d  l i g h t  
r a i l  t r a n s i t  s t o p  w e r e  t a r g e t e d  b e c a u s e  a  h a l f  m i l e  i s  g e n e r a l l y  c o n s i d e r e d  t h e  m a x ­
i m u m  w a l k i n g  d i s t a n c e  t o  t r a n s i t .15-16 T h e  n e w  l i g h t  r a i l  s t o p  w a s  c o n s t r u c t e d  
b e t w e e n  2  e x i s t i n g  s t o p s ,  b r i n g i n g  r a i l  s e r v ic e  c lo s e r  t o  t h e  n e i g h b o r h o o d  ( T i m e  1 
m e a n  d i s t a n c e  f r o m  r e s id e n c e  t o  c lo s e s t  r a i l  s t o p  =  7 4 3  m ,  S D  =  3 5 7  n r .  T i m e  2  
m e a n  =  3 4 4  m ,  S D  =  2 0 8 ) .  T h e  r a i l  s t o p  h a d  n o  p a r k i n g  f a c i l i t i e s ,  a n d  l o c a l  r id e r s  
t y p i c a l l y  w a l k e d  t o  t h e  s t o p .  A s  r e p o r t e d  e l s e w h e r e ,  d e s p i t e  l o n g  w a l k i n g  d i s ­
t a n c e s  t o  t h e  n e a r e s t  r a i l  s t o p  b e f o r e  t h e  c o n s t r u c t i o n  o f  t h e  n e i g h b o r h o o d  s t o p ,  
h a l f  t h e  r e s id e n t s  a t  T i m e  1 r e p o r t e d  t h e y  h a d  r i d d e n  r a i l  w i t h i n  t h e  l a s t  2  w e e k s .17 
A t  T i m e  2 ,  a f t e r  t h e  n e w  s t o p  b r o u g h t  r a i l  s e r v ic e  c lo s e r ,  1 8 . 7 5 %  m o r e  r e s id e n t s  
r e p o r t e d  r i d i n g  r a i l  i n  t h e  la s t  2  w e e k s .  F o r  t h e  c u r r e n t  r e p o r t ,  w e  f o c u s  o n  h o w  w e  
u s e d  d a t a  s u p p l i e d  b y  t h e  a c c e l e r o m e t e r  p r o g r a m  t o  p r o m p t  r e s id e n t s  t o  i d e n t i f y  
p r e v i o u s l y  u n r e c a l l e d  m o d e r a t e  b o u t s  o f  a c t i v i t y  t o  r a i l  s t o p s  a n d  e ls e w h e r e .
Participants
A l l  a d u l t  r e s id e n ts  in  t h e  s a m p l i n g  a r e a  w e r e  t a r g e te d ,  a n d  o f  t h e  2 1 5  i n d i v i d u a l s  c o n ­
t a c te d ,  5 1  a t  T i m e  1 a n d  4 7  o f  t h e  s a m e  r e s id e n ts  a t  T i m e  2  p r o v id e d  a c c e le r o m e t e r
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d a t a  ( a t  T i m e  2 ,  5 1  p r o v i d e d  s u r v e y  d a t a  b u t  4  d i d  n o t  w a n t  t h e  i n c o n v e n i e n c e  o f  
w e a r i n g  t h e  a c c e l e r o m e t e r ) .  A l t h o u g h  1 0 2  r e s id e n t s  h a d  b e e n  r e c r u i t e d  d u r i n g  
T i m e  1 ,  m a n y  h a d  m o v e d  b y  T i m e  2  ( d r o p o u t s  d i d  n o t  d i f f e r  f r o m  t h e  p a n e l  s a m p le  
i n  t e r m s  o f  p h y s i c a l  a c t i v i t y  o r  d e m o g r a p h i c  p r o f i l e s ,  f o r  d e t a i l s ,  s e e 17) ,  s o  s u b s e ­
q u e n t  a n a ly s e s  f o c u s  o n  t h e  p a n e l  s a m p le .  T h e  p a n e l  s a m p le  w a s  4 7 %  f e m a le ,  
7 9 %  w h i t e ,  1 6 %  H i s p a n i c ,  a n d  a v e r a g e d  4 1  y e a r s  o f  a g e  ( u s in g  T i m e  1 d a t a ) .  
C h i l d r e n  w e r e  p r e s e n t  in  t h e  h o m e s  o f  3 5 %  o f  r e s id e n t s ,  3 2 %  w e r e  m a r r i e d ,  a n d  
4 2 %  w e r e  s in g le  ( t h e  r e m a i n i n g  w e r e  d i v o r c e d ,  w i d o w e d ,  o r  s e p a r a t e d ) .  I n c o m e  
a v e r a g e d  $ 2 4 , 0 0 0  f o r  t h e  h o u s e h o ld ,  a n d  5 5 %  l i v e d  in  s i n g l e - f a m i l y  d e t a c h e d  
h o u s in g .
Accelerometer and Obesity Measures
A c c e l e r o m e t r y  d a t a  w e r e  c o l l e c t e d  w i t h  A c t i l i f e  1 . 0 . 3 4  s o f t w a r e  f o r  M T I  m o d e l  
G T 1 M  a c c e l e r o m e t e r s  ( A c t i G r a p h ,  F o r t  W a l t o n  B e a c h ,  F L ,  2 0 0 5 )  s e t  t o  r e c o r d  
1 - m i n u t e  e p o c h s .  M T I  a c c e l e r o m e t e r s  h a v e  b e e n  s h o w n  t o  b e  r e l i a b l e .18 T o  a s s u r e  
r e l i a b i l i t y ,  p a r t i c i p a n t s '  h e i g h t  ( w i t h o u t  s h o e s )  a n d  w e i g h t  m e a s u r e s  w e r e  t a k e n  
t w i c e  e a c h  t i m e  u s i n g  T a n i t a  s c a le s  a n d  S e c a  2 1 4  p o r t a b le  s t a d io m e t e r s ;  m e a s u r e s  
w e r e  a v e r a g e d  i f  t h e r e  w a s  a  d i s c r e p a n c y .  O b e s i t y  w a s  m e a s u r e d  a s  a  b o d y  m a s s  
i n d e x  ( B M T )  e q u a l  t o  o r  g r e a t e r  t h a n  3 0  k g / m 2.
Procedures and Walk Recall Measures
U n i v e r s i t y  o f  U t a h  I n s t i t u t i o n a l  R e v i e w  B o a r d  a p p r o v a l  w a s  o b t a i n e d  b e f o r e  d i s ­
t r i b u t i n g  le t t e r s  t o  r e s id e n t s  a l e r t i n g  t h e m  t o  a  “ s u r v e y  o f  p e o p le 's  f e e l i n g s  a b o u t  
t h e i r  h o m e s  a n d  c o m m u n i t i e s . ”  R e s e a r c h  a s s is t a n t s  f o l l o w e d  u p  w i t h  d o o r - t o - d o o r  
r e c r u i t m e n t  v i s i t s  t o  e x p l a i n  t h e  s t u d y  a n d  t h e  a c c e le r o m e t e r .  R e s id e n t s  r e c e iv e d  
$ 2 0 . 0 0  f o r  c o m p l e t i n g  e a c h  p h a s e  o f  t h e  s t u d y .  T o  e q u a t e  f o r  g o o d  w a l k i n g  
w e a t h e r ,  r e s id e n t s  w o r e  h i p - m o u n t e d  a c c e l e r o m e t e r s  f o r  1 w e e k  d u r i n g  s u m m e r  
o f  2 0 0 5  ( T i m e  1 :  l a t e  J u n e  t o  e a r l y  S e p t e m b e r )  a n d  1 w e e k  d u r i n g  s u m m e r  o f  
2 0 0 6  ( T i m e  2 :  M a y  t h r o u g h  J u l y ) .  M e e t i n g s  l a s t e d  a b o u t  4 5  m in u t e s  a t  t h e  b e g i n ­
n i n g  a n d  a b o u t  3 5  m in u t e s  a t  t h e  e n d  o f  t h e  w e e k .
A t  t h e  e n d  o f  e a c h  w e e k  o f  a c c e l e r o m e t r y  d a t a  c o l l e c t i o n ,  a  r e s e a r c h e r  m e t  
w i t h  e a c h  p a r t i c i p a n t .  P a r t i c i p a n t s  c o m p l e t e d  s u r v e y s ,  w h i c h  i n c l u d e d  a  q u e s t i o n  
a b o u t  t h e  t o t a l  n u m b e r  o f  r a i l  r i d e s  in  t h e  p a s t  2 w e e k s  ( c a l l e d  “ 2- w e e k  s e l f ­
r e p o r t s , ”  a  q u e s t i o n  a d a p t e d  f r o m  o n e  w i t h  p r e d i c t i v e  v a l i d i t y  i n  p a s t  r e s e a r c h 19) .  
T h e y  a l s o  c o m p l e t e d  a  w a l k i n g - b o u t  r e c a l l  s u r v e y  o n  w h i c h  p a r t i c i p a n t s  r e p o r t e d  
w a lk s  t o  a  r a i l  s t o p  a n d  o t h e r  w a l k i n g  t r i p s  i n  t h e  la s t  w e e k  t h a t  la s t e d  a t  le a s t  8 
m in u t e s  i n  d u r a t i o n ,  s t a r t i n g  t h e  p r e v io u s  d a y  a n d  w o r k i n g  b a c k  i n  t i m e  ( c a l l e d  
“ u n p r o m p t e d  r e c a l l ” ) .  R e s p o n d e n t s  d e s i g n a t e d  w h e t h e r  e a c h  r e c a l l e d  w a l k  w a s  
b r i s k  a n d  w h e t h e r  a  r a i l  s t o p  w a s  a  d e s t i n a t i o n .  M e a n w h i l e ,  t h e  r e s e a r c h e r  
c o n n e c t e d  t h e  a c c e l e r o m e t e r  t o  a  l a p t o p  c o m p u t e r  w h e r e  s o f t w a r e  q u i c k l y  
p r o d u c e d  a  m i n u t e - b y - m i n u t e  E x c e l  t a b le  s h o w i n g  p h y s i c a l  a c t i v i t y  i n t e n s i t y  b y  
d a y  a n d  t im e .  T h e  r e s e a r c h e r  h i g h l i g h t e d  m o d e r a t e  b o u t s  o f  a c t i v i t y  o n  t h e  E x c e l  
t a b le .  M o d e r a t e  a c t i v i t y  w a s  d e f i n e d  a s  le a s t  1 9 5 2  c o u n t s  p e r  m i n u t e .20 T o  b e  
c o n s i d e r e d  l o n g  e n o u g h  t o  m e e t  t h e  C D C - A C S M  s t a n d a r d ,  m o d e r a t e  b o u t s  
r e q u i r e d  t h e  a c c u m u l a t i o n  o f  8 o r  m o r e  m o d e r a t e  m in u t e s  w i t h  n o  i n t e r r u p t i o n s  
l a s t i n g  m o r e  t h a n  2 m in u t e s ;  t h i s  d e f i n i t i o n  a l l o w e d  f o r  s h o r t  i n t e r r u p t i o n s ,  s u c h
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a s  c r o s s in g  a n  i n t e r s e c t i o n .  T h e  r e s e a r c h  a s s i s t a n t  c o u l d  t h e n  c o m p a r e  t h e  
h i g h l i g h t e d  a c c e l e r o m e t r y  m o d e r a t e  b o u t s  w i t h  t h e  p a r t i c i p a n t ' s  s e l f - r e p o r t e d  
b r i s k  w a l k i n g  b o u t s  t o  s e e  i f  t h e r e  w e r e  a d d i t i o n a l  m o d e r a t e  b o u t s  p a r t i c i p a n t s  h a d  
n o t  r e c a l l e d .  R e s p o n d e n t s  w e r e  s h o w n  t h e  e x a c t  d a y  a n d  t i m e  o f  m o d e r a t e -  
i n t e n s i t y  b o u t s  t h e y  h a d  o v e r l o o k e d  a n d  t i l l e d  o u t  a  s u r v e y  t h a t  a s k e d  i f  t h e  
m o d e r a t e  a c t i v i t y  i n v o l v e d  a  b r i s k  w a l k  a n d  w h e t h e r  i t  w a s  t o  a  r a i l  s t o p .  T h u s ,  
e a c h  p a r t i c i p a n t  s u p p l i e d  f i r s t  t h e  u n p r o m p t e d  a n d  t h e n  t h e  p r o m p t e d  r e c a l l  o f  
m o d e r a t e  a c t i v i t y  b o u t s .  A t  T i m e  1 ,  p a r t i c i p a n t s  h a d  n o t  b e e n  t o l d  a t  t h e  b e g i n n i n g  
o f  t h e  w e e k  t h a t  t h e y  w o u l d  b e  a s k e d  t o  r e c a l l  b r i s k  w a l k s  a t  t h e  e n d  o f  t h e  w e e k ;  
a t  T i m e  2  t h e y  w e r e  n o t  e x p l i c i t l y  t o l d  t h e y  w o u l d  d o  t h e  s a m e  r e c a l l ,  b u t  t h e  r e c a l l  
t a s k  m i g h t  h a v e  b e e n  a n t i c i p a t e d .
Data Analyses
T o  e s t a b l i s h  t h e  s t a b i l i t y  a n d  c o n s t r u c t  v a l i d i t y  o f  t h e  r e c a l l e d  b o u t  m e a s u r e s ,  
r e c a l l  o f  w a l k i n g  b o u t s  f r o m  T i m e  1 a n d  T i m e  2  a r e  c o r r e la t e d ,  a n d  r e c a l l s  t o  r a i l  
s t o p s  a r e  c o r r e la t e d  w i t h  t h e  2- w e e k  s e l f - r e p o r t s  o f  a l l  r a i l  r i d e s ,  a  m e a s u r e  u s e d  
in  t r a v e l  r e s e a r c h .19 T h e  a b i l i t y  o f  p r o m p t i n g  t o  a d d  s i g n i f i c a n t l y  t o  t h e  n u m b e r  o f  
b o u t s  r e c a l l e d  is  a s s e s s e d  w i t h  t t e s t s  t h a t  c o m p a r e  p r o m p t e d  a n d  u n p r o m p t e d  
r e c a l l s  f o r  a l l  b o u t s  a n d  f o r  b o u t s  t o  a  r a i l  s t o p .  T h e n  o b e s e  a n d  n o n o b e s e  r e s id e n t s  
a r e  c o m p a r e d  f o r  m o d e r a t e  p h y s i c a l  a c t i v i t y  b o u t s ,  a s s e s s e d  b y  a c c e l e r o m e t e r  a n d  
t h e n  b y  r e c a l l ,  u s i n g  t t e s t s .  P a t t e r n s  o f  r e c a l l  a c c u r a c y  ( c o m p a r i n g  r e c a l l  w i t h  
a c c e l e r o m e t e r  d a t a )  a r e  d e s c r i b e d  a n d  t t e s t s  u s e d  t o  c o n t r a s t  o b e s e  a n d  n o n o b e s e  
p a r t i c i p a n t s .  S i g n i f i c a n c e  l e v e l s  w e r e  s e t  a t  P  <  . 0 5 ,  a n d  d a t a  w e r e  p r o c e s s e d  w i t h  
S P S S  1 4 . 0 . 2  s o f t w a r e  ( S P S S ,  C h ic a g o ,  I L ,  2 0 0 6 ) .
Results
Reliability and Validity of Prompted Recalls to Transit
R e c a l l s  o f  w a l k i n g  b o u t s  t o  t h e  t r a n s i t  s t o p  a r e  t e s t e d  in  2  w a y s :  in  t e r m s  o f  s t a b i l ­
i t y  o f  m e a s u r e s  f r o m  y e a r  1 t o  y e a r  2 a n d  in  r e l a t i o n  t o  t h e  2- w e e k  s e l f - r e p o r t  o f  
n u m b e r  o f  r a i l  r i d e s .  Y e a r  1 u n p r o m p t e d  (r =  . 5 9 )  a n d  p r o m p t e d  (r = . 5 6 )  r e c a l l s  
o f  m o d e r a t e  b o u t s  w e r e  r e la t e d  t o  t h e i r  y e a r  2  c o u n t e r p a r t s .  C o n v e r g e n t  v a l i d i t y  is  
s u p p o r t e d  b y  e v i d e n c e  o f  r e l a t i o n s h i p s  b e t w e e n  t h e  2 - w e e k  s e l f - r e p o r t  o f  t o t a l  r a i l  
r i d e s  a n d  t h e  a c c e l e r o m e t e r  r e c a l l s  o f  w a l k i n g  b o u t s  t o  t h e  r a i l  s t o p  ( i e ,  o f  a n y  
i n t e n s i t y  a n d  p r o m p t e d  o r  u n p r o m p t e d ) :  r =  . 5 7  a t  T i m e  1 a n d  r =  . 7 3  a t  T i m e  2 .  
T h e  2 - w e e k  s u r v e y  m e a s u r e  w a s  a l s o  r e la t e d  t o  b o t h  u n p r o m p t e d  (r =  . 6 7  a n d  . 6 1 ,  
T i m e s  1 a n d  2 ,  r e s p e c t i v e l y )  a n d  p r o m p t e d  (r = . 6 5  a n d  . 7 1 )  r e c a l l  o f  m o d e r a t e -  
i n t e n s i t y  b o u t s  t o  r a i l  t r a n s i t .  T h u s ,  m e m o r y  f o r  w a l k i n g  b o u t s  t o  r a i l  s t o p s  a n d  
i m p r o v e m e n t  v i a  p r o m p t i n g  a r e  f a i r l y  s t a b le  o v e r  a  y e a r  a n d  r e la t e d  t o  p r e e x i s t i n g  
m e a s u r e s  o f  r a i l  r i d e r s h i p .19
Accelerometry Prompting of Recalls
T o  d e t e r m i n e  w h e t h e r  a c c e l e r o m e t e r  p r o m p t i n g  a l l o w s  p a r t i c i p a n t s  t o  r e c a l l  s i g ­
n i f i c a n t l y  m o r e  m o d e r a t e  b o u t s  t o  a n y  d e s t i n a t i o n  t h a n  u n p r o m p t e d  r e c a l l  a l o n e ,  t 
t e s t s  w e r e  c o m p u t e d  ( c o n t r a s t i n g  p r o m p t e d  p l u s  u n p r o m p t e d  b o u t s  w i t h
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u n p r o m p t e d  b o u t s  a l o n e ) .  F i g u r e  1 a n d  T a b le  1 s h o w  t h a t  a c c e l e r o m e t e r  e v i d e n c e  
o f  m o d e r a t e  a c t i v i t y  a d d e d  s i g n i f i c a n t l y  t o  t h e  t o t a l  n u m b e r  o f  m o d e r a t e  b o u t s  t h e  
p a r t i c i p a n t  c o u l d  r e c a l l  a n d  d e s c r ib e ,  a t  b o t h  T i m e  1 (t50 = - 4 . 8 3 ,  P  <  . 0 0 1 )  a n d  
T i m e  2  ( f 46 =  - 3 . 6 2 ,  P  =  . 0 0 1 ) .  L o o k i n g  e x c l u s i v e l y  a t  w a l k i n g  b o u t s  t o  t r a n s i t  
s t a t i o n s ,  a c c e l e r o m e t e r  e v i d e n c e  o f  m o d e r a t e  b o u t s  a l s o  a d d e d  s i g n i f i c a n t l y  t o  
p a r t i c i p a n t s ’ a b i l i t y  t o  r e c a l l  m o d e r a t e  b o u t s  t o  t r a n s i t  s t a t i o n s ,  a t  b o t h  T i m e  1 (t50 
=  - 2 . 6 1 ,  P =  . 0 1 2 )  a n d  T i m e  2  ( f46 =  - 2 . 1 4 ,  P =  . 0 3 8 ) .  A t  T i m e  1 ,  r e s id e n t s  r e c a l l e d  
a n  a v e r a g e  o f  0 . 3 1  ( S D  =  0 . 8 8 )  m o d e r a t e  b o u t s  t o  r a i l s  s t o p s ,  a n d  p r o m p t i n g  
b r o u g h t  t h a t  a v e r a g e  u p  t o  0 . 6 3  ( S D  =  1 . 6 1 ) ;  a t  T i m e  2 ,  t h e  u n p r o m p t e d  r e c a l l  
a v e r a g e d  0 . 4 0  ( S D  =  1 . 0 8 ) ,  a n d  p r o m p t i n g  b r o u g h t  t h a t  u p  t o  0 . 6 0  ( S D  =  1 . 5 4 )  
m o d e r a t e  b o u t s  t o  r a i l  s t o p s .
Obesity and Moderate Activity Bouts
C o n s is t e n t  w i t h  w h a t  o n e  w o u l d  e x p e c t ,  o b e s e  ( n  =  1 8  T i m e  1 a n d  n  =  1 6  T i m e  2 )  
a n d  n o n o b e s e  ( n  =  3 3  T i m e  1 a n d  n  =  3 1  T i m e  2 )  p a r t i c i p a n t s  h a d  d i f f e r e n t  a m o u n t s  
o f  a c c e l e r o m e t r y - c o n f i r m e d  m o d e r a t e  b o u t s  ( b o t h  g r o u p s  w o r e  a c c e le r o m e t e r s  f o r  
a  s i m i l a r  n u m b e r  o f  h o u r s ) .  A s  s h o w n  in  F i g u r e  2 ,  n o n o b e s e  i n d i v i d u a l s  h a d  a b o u t  
6 . 7  a c c e l e r o m e t e r - c o n f i r m e d  m o d e r a t e  b o u t s  in  t h e  T i m e  1 w e e k  a n d  7 . 6  i n  t h e  
T i m e  2  w e e k ,  w h e r e a s  o b e s e  i n d i v i d u a l s  h a d  1 .6 a n d  1 .5  m o d e r a t e  b o u t s ,  r e s p e c ­
t i v e l y  ( n o n o b e s e  v e r s u s  o b e s e  T i m e  1 :  t49 =  3 . 0 4 ,  P = . 0 0 4 ;  T i m e  2 :  t45 =  2 . 4 9 ,  P = 
. 0 1 7 ) .  H o w e v e r ,  s e l f - r e p o r t e d  m o d e r a t e  b o u t s  d i d  n o t  d i f f e r  b e t w e e n  g r o u p s ,  w i t h  
m e a n s  r a n g i n g  f r o m  2 . 6  t o  3 . 6 ,  d e m o n s t r a t i n g  t h e  s u p e r i o r  v a l i d i t y  o f  a c c e l e r o m ­
e t e r  r e p o r t s .  L o o k i n g  e x c l u s i v e l y  a t  w a l k i n g  b o u t s  t o  r a i l  s t o p s ,  c o m p a r e d  w i t h  
o b e s e  i n d i v i d u a l s ,  n o n o b e s e  i n d i v i d u a l s  r e p o r t e d  m o r e  t o t a l  r a i l  w a l k  b o u t s  ( T i m e  
1 : m e a n  =  1 . 4 8 ,  S D  =  2 . 4 9  v e r s u s  m e a n  =  0 . 6 1 ,  S D  =  1 . 5 8 ;  T i m e  2 :  m e a n  =  1 . 4 2 ,  
S D  =  2 . 5 3  v e r s u s  m e a n  =  1 . 1 9 ,  S D  =  2 . 6 1 )  a n d  m o r e  a c c e l e r o m e t e r - c o n f i r m e d  
m o d e r a t e  r a i l  w a l k  b o u t s  ( T i m e  1 :  m e a n  =  0 . 8 2 ,  S D  =  1 . 7 9  v e r s u s  m e a n  =  0 . 2 8 ,  
S D  =  1 . 1 8 ;  T i m e  2 :  m e a n  =  0 . 6 5 ,  S D  =  1 . 5 6  v e r s u s  m e a n  =  0 . 5 0 ,  S D  =  1 . 5 5 ) .  
H o w e v e r ,  d e s p i t e  l a r g e  d i f f e r e n c e s  a c r o s s  t h e  m e a n s  f o r  n o n o b e s e  c o m p a r e d  w i t h
Figure 1 — Unprompted and accelerometer-prompted recalls of moderate activity bouts.
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Table 1 Number o f Moderate Bouts by Recall Method
Time 1 Time 2
Type of moderate bouts Mean SD Mean SD
Unprompted recall 1.75 2.60 1.89 2.33
Accelerometer-prompted recall 2.49 3.68 2.49 4.72
Figure 2 — Self-reported (unprompted and prompted) brisk bouts versus accelerometer- 
verified moderate bouts of activity for obese and nonobese individuals.
o b e s e  i n d i v i d u a l s *  w a lk s  t o  r a i l  s t o p s ,  t h e  v a r i a b i l i t y  o f  t h e s e  m e a n s  i s  s u b s t a n t ia l ,  
a n d  t h e  t t e s t s  a r e  n o n s i g n i f i c a n t  ( a l l  P  >  . 1 8 ) .
Walking-Bout Recall Accuracy and Error Patterns
T o  e x a m in e  r e c a l l  p a t t e r n s ,  w e  c a l c u la t e d  t h e  p r o p o r t i o n  o f  b o u t s  r e c a l l e d  a c c u ­
r a t e l y  a n d  i n a c c u r a t e l y  f o r  e a c h  p a r t i c i p a n t ,  t h e r e b y  c o n t r o l l i n g  f o r  d i f f e r e n t  n u m ­
b e r s  o f  b o u t s .  T a b le  2  s h o w s  t h e  4  c a t e g o r ie s  o f  a g r e e m e n t  b e t w e e n  a c c e l e r o m e t r y  
a n d  s e l f - r e p o r t  f o r  m o d e r a t e  b o u t s  o f  a c t i v i t y  d u r i n g  t h e  p a r t i c i p a n t ' s  u n p r o m p t e d  
r e c a l l  p e r i o d  w h e n  t h e y  w e r e  a s k e d  a b o u t  a l l  8 o r  m o r e  m i n u t e  w a l k i n g  b o u t s  a n d  
w h e t h e r  t h e y  w e r e  b r i s k  o r  n o t .  B y  a d d in g  t h e  t o p  r o w s  t h a t  s h o w  a g r e e m e n t  
( r e g a r d in g  l i g h t  a n d  m o d e r a t e  a c t i v i t y ,  r e s p e c t i v e l y ) ,  r e s u l t s  s h o w  t h a t  o v e r a l l ,  
a b o u t  66%  o f  t h e  T i m e  1 - r e c a l l e d  b o u t s  a n d  5 7 %  o f  t h e  T i m e  2 - r e c a l l e d  b o u t s  
w e r e  d e s c r ib e d  i n  a  m a n n e r  c o n s i s t e n t  w i t h  a c c e l e r o m e t e r  r e a d i n g s ,  i n d i c a t i n g  
r e s p o n d e n t s  w e r e  i n  e r r o r  a p p r o x i m a t e l y  4 0 %  o f  t h e  t im e .  T h e  m o s t  c o m m o n  l a c k  
o f  c o n c o r d a n c e  w a s  a n  o v e r e s t im a t e — a  w a l k  r e c a l l e d  a s  b r i s k  b y  t h e  p a r t i c i p a n t  
b u t  w h i c h  f a i l e d  t o  r e a c h  t h e  m o d e r a t e  a c t i v i t y  a c c e l e r o m e t e r  t h r e s h o ld  ( a s  s h o w n
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Table 2 Activity-Bout Recall Patterns by Total, Nonobese, and 
Obese Participants (Proportions): Contrasting Self-Reports With 







Time 1 (n = 51)
light-agree .53 (.41) .49 (.40) .61 (.42) -1.00
moderate-agree .14 (.26) .16 (.28) .09 (.19) .95
overestimate .20 (.31) .16 (.27) .28 (.36) -1.35
stealth exercise .13 (.25) .19 (.29) .02 (.10) 2.36“
Time 2 (n = 47)
light-agree .41 (.38) .41 (.37) .41 (.41) -.10
moderate-agree .14 (.24) .17 (.26) .07 (.19) 1.27
overestimate .23 (.33) .16 (.24) .35 (.44) -1.97“
stealth exercise .16 (.29) .22 (.33) .03 (.09) 2.19“
Note. “Agree" refers to agreement between self-reported and accelerometer measures o f activity 
intensity. The data combine prompted and unprompted recalls.
“ P < .05.
i i i  t h e  r o w s  la b e le d  “ o v e r e s t im a t e ”  i n  T a b le  2 ,  T i m e s  1 a n d  2 ) .  A n o t h e r  l a c k  o f  
c o n c o r d a n c e  w a s  “ s t e a l t h  e x e r c is e ” — a  w a l k  r e c a l l e d  a s  “ n o t  b r i s k ”  b u t  w h i c h  w a s  
m o d e r a t e l y  a c t i v e  a c c o r d i n g  t o  t h e  a c c e l e r o m e t e r  ( a s  s h o w n  i n  t h e  r o w s  l a b e le d  
“ s t e a l t h ”  i n  T a b le  2 ) .
T h e  p a t t e r n s  o f  r e c a l l  e r r o r s  v a r i e d  b y  b o d y  s iz e .  O v e r a l l ,  f o r  4 8 %  t o  7 0 %  o f  
t h e  b o u t s ,  o b e s e  a n d  n o n o b e s e  i n d i v i d u a l s  c a n  a c c u r a t e l y  l a b e l  t h e  i n t e n s i t y  o f  
t h e i r  u n p r o m p t e d  b o u t s  o f  a c t i v i t y  ( a s  s h o w n  b y  a d d in g  t h e  T a b le  2  r o w s  t h a t  i n d i ­
c a t e  a g r e e m e n t  b e t w e e n  s e l f - r e p o r t  a n d  a c c e l e r o m e t e r  m e a s u r e s ) .  H o w e v e r ,  a s  
T a b le  2  s h o w s ,  o b e s e  i n d i v i d u a l s  a r e  m o r e  l i k e l y  t o  o v e r e s t im a t e  t h e  i n t e n s i t y  o f  
t h e i r  b o u t s ,  a  d i f f e r e n c e  t h a t  a p p r o a c h e s  s i g n i f i c a n c e  a t  T i m e  2  ( t45 = - 1 . 9 7 ,  P = 
. 0 5 5 ) .  I n  c o n t r a s t ,  n o n o b e s e  i n d i v i d u a l s  a r e  m o r e  l i k e l y  t o  a t t a i n  b o u t s  o f  “ s t e a l t h  
e x e r c is e , ”  w h i c h  a r e  m o d e r a t e  a c t i v i t y  b o u t s  t h a t  t h e y  d o  n o t  r e c a l l  a s  m o d e r a t e ;  
t h i s  d i f f e r e n c e  w a s  s i g n i f i c a n t  a t  b o t h  T i m e  1 a n d  T i m e  2  ( t49 = 2 . 3 6 ,  P < . 0 2 ;  t45 = 
2 . 1 9 ,  P <  . 0 4 ) .
Discussion
O v e r a l l ,  p a r t i c i p a n t s  a c c u r a t e l y  g a u g e d  t h e  i n t e n s i t y  ( m o d e r a t e  o r  le s s  t h a n  m o d ­
e r a t e )  o f  a b o u t  6 0 %  o f  t h e  b o u t s  o f  a c t i v i t y  a c c o r d i n g  t o  a c c e l e r o m e t e r  v e r i f i c a ­
t i o n s .  F o r  r e s e a r c h e r s ,  t h e  4 0 %  r e c a l l  e r r o r  r a t e  u n d e r s c o r e s  t h e  i m p o r t a n c e  o f  
u s i n g  a c c e l e r o m e t r y  t o  m e a s u r e  t h e  i n t e n s i t y  o f  p h y s i c a l  a c t i v i t y  a s s o c ia t e d  w i t h  
w a l k i n g  b o u t s  a m o n g  c o m m u n i t y  m e m b e r s .
N o n o b e s e  i n d i v i d u a l s  w e r e  m o r e  l i k e l y  t o  u n d e r e s t i m a t e  t h e  i n t e n s i t y  o f  t h e i r  
m o d e r a t e  a c t i v i t y  b o u t s ,  a c h i e v in g  s t e a l t h  e x e r c is e  b o u t s .  A l t h o u g h  n o t  r e c o g ­
n i z e d  i n  p a s t  r e s e a r c h ,  t h i s  t y p e  o f  e r r o r  i s  i n t r i g u i n g  f o r  h e a l t h  r e s e a r c h e r s  b e c a u s e
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i t  s u g g e s ts  t h a t  h e a l t h y  e x e r c is e  c a n  b e  a  s i m p l e  b y p r o d u c t  o f  d a i l y  r o u t i n e s ,  
i n c r e a s in g  t h e  c h a n c e s  o f  a c t i v e  l i v i n g  b e c o m i n g  h a b i t u a l .  F u r t h e r m o r e ,  i f  t h e  
a c t i v i t y  i n v o l v e d  i n  s t e a l t h  e x e r c is e  is  s o  u n r e m a r k a b le  a s  t o  b e  u n m e m o r a b le ,  
s t e a l t h  b o u t s  m i g h t  b e  e a s y  f o r  n o n o b e s e  p a r t i c i p a n t s  t o  a c h i e v e  a n d ,  p o t e n t i a l l y ,  
t o  m a k e  h a b i t u a l .  P e r h a p s  s t e a l t h  w a l k s  a r e  m o r e  l i k e l y  t o  b e  e x p e r i e n c e d  w h e n  
p a r t i c i p a n t s  a r e  n o t  a t t e n d in g  t o  t h e  b r i s k n e s s  o f  t h e  w a l k  b u t  a r e  a t t e n d in g  t o  
o t h e r  q u a l i t i e s  o f  t h e  a c t i v i t y ,  s u c h  a s  t h e  s c e n e r y  o r  t h e i r  a n t i c i p a t e d  d e s t i n a t i o n .  
I f  s o ,  c o m m u n i t i e s  m i g h t  b e  d e l i b e r a t e l y  d e s i g n e d  t o  a t t r a c t  m o r e  b o u t s  o f  m o d e r ­
a t e  s t e a l t h  e x e r c is e ,  w i t h o u t  r e q u i r i n g  s p e c ia l  m o t i v a t i o n  o r  c o m m i t m e n t  t o  e x e r ­
c is e  b y  r e s id e n t s .  A l t h o u g h  t h i s  s t u d y  s u g g e s ts  t h a t  o b e s e  i n d i v i d u a l s  m i g h t  n o t  
e x p e r i e n c e  m a n y  s t e a l t h  b o u t s ,  s t e a l t h  e x e r c is e  o p p o r t u n i t i e s  d e s i g n e d  f o r  n o n ­
o b e s e  i n d i v i d u a l s  m i g h t  s e r v e  a s  a n  o b e s i t y - p r e v e n t i o n  t o o l .
M a n y  c o m m u n i t y  p a t h w a y s  a n d  d e s t i n a t i o n s  a r e  b e l i e v e d  t o  a t t r a c t  a n d  s u p ­
p o r t  p h y s i c a l  a c t i v i t y ,  s u c h  a s  t r a n s i t  s t o p s ,19 p e d e s t r ia n  p a t h w a y s  a n d  t r a i l s ,21 
n e i g h b o r h o o d  p a r k s  a n d  r e c r e a t i o n  c e n t e r s ,22 w a l k a b l e  r o u t e s  t o  s c h o o l  o r  w o r k ,23 
a n d  e v e n  d o g  w a l k s .24 H o w e v e r ,  i t  i s  d i f f i c u l t  t o  a s s e s s  u s e  o f  t h e s e  f a c i l i t i e s  o r  t o  
k n o w  i f  t h e y  g e n e r a t e  h e a l t h y  b o u t s  o f  a c t i v i t y ,  g i v e n  t h e  l i m i t a t i o n s  o f  s e l f - r e p o r t  
a n d  t h e  n e e d  t o  d e t e r m i n e  w h e t h e r  p h y s i c a l  a c t i v i t i e s  a r e  l o n g  a n d  v i g o r o u s  
e n o u g h  t o  m e e t  a c t i v e - l i v i n g  h e a l t h  g o a ls .  O u r  c o m b i n a t i o n  o f  a c c e l e r o m e t r y  a n d  
p r o m p t e d  r e c a l l  c o u l d  b e  u s e f u l  t o  r e s e a r c h e r s  w h o  s t u d y  t h e s e  o t h e r  c o m m u n i t y  
d e s t i n a t i o n s  a n d  p a t h w a y s  a s  w e l l .  W e  w e r e  a b le  t o  i d e n t i f y  m o r e  m o d e r a t e  b o u t s  
o f  a c t i v i t y  r e la t e d  t o  w a l k s  t o  a  r a i l  s t o p  t h a n  w e  w o u l d  h a v e  w i t h o u t  t h e  a c c e l e r ­
o m e t e r  p r o m p t i n g  t e c h n i q u e .  R e s e a r c h e r s  c o u l d  u s e  t h e  s a m e  p r o m p t i n g  t e c h ­
n i q u e  t o  i d e n t i f y  o t h e r  b o u t s  o f  in t e r e s t .
W a l k i n g  b o u t s  s h o w  p a r t i c u l a r  p r o m is e  f o r  c o m m u n i t y - b a s e d  p h y s i c a l  a c t i v ­
i t y .  P a s t  r e s e a r c h  d e m o n s t r a t e s  t h a t  w a l k i n g  is  t h e  m o s t  p o p u l a r  p h y s i c a l  a c t i v i t y 25 
a n d  t h e  o n e  m o s t  u s e d  b y  t h o s e  w h o  m e e t  t h e  C D C - A C S M  s t a n d a r d .26 I m p o r ­
t a n t l y ,  s i m p l e  w a l k i n g  c a n  b e  d o n e  f a s t  e n o u g h  a n d  la s t  l o n g  e n o u g h  t o  b e c o m e  
m o d e r a t e  a c t i v i t y  b o u t s ,27 e s p e c ia l l y  f o r  le s s  f i t  i n d i v i d u a l s  w h o  c o u l d  b e n e f i t  
m o s t  f r o m  m o d e r a t e - i n t e n s i t y  w a l k i n g .28 I n d i v i d u a l s  m i g h t  b e  a b l e  t o  a d o p t  e v e r y ­
d a y  w a l k i n g  r o u t i n e s  t h a t  a r e  b r i s k  e n o u g h  a n d  l o n g  e n o u g h  i n  d u r a t i o n  t o  c o n f e r  
h e a l t h  b e n e f i t s .  T h u s ,  w a l k i n g  is  a n  a c t i v i t y  t h a t  is  a p p r o p r i a t e  f o r  c o m m u n i t y -  
w i d e  p r o m o t i o n  e f f o r t s  a n d  d e s i g n  in t e r v e n t i o n s .
C o n s i s t e n t  w i t h  p a s t  r e s e a r c h  o n  t o t a l  a c t i v i t y  le v e ls ,  o b e s e  i n d i v i d u a l s  h a d  
f e w e r  b o u t s  o f  m o d e r a t e  a c t i v i t y .  C o m p a r e d  w i t h  n o n o b e s e  i n d i v i d u a l s ,  o b e s e  
i n d i v i d u a l s  w e r e  a l s o  m o r e  l i k e l y  t o  r e c a l l  b o u t s  o f  a c t i v i t y  a s  b r i s k  w h e n  t h e y  
w e r e  i n  f a c t  l i g h t  a c c o r d i n g  t o  a c c e l e r o m e t e r  r e a d in g s .  P a s t  r e s e a r c h  h a s  n o t  
e x a m in e d  a c c u r a c y  o f  r e c a l l  f o r  b o u t s  o f  w a l k i n g  a m o n g  o b e s e  a n d  n o n o b e s e  
i n d i v i d u a l s ,  b u t  s t u d ie s  h a v e  i d e n t i f i e d  s i m i l a r  e r r o r  p a t t e r n s  f o r  r e c a l l  o f  t o t a l  
a m o u n t s  o f  a c t i v i t y  u s i n g  d o u b l y  la b e le d  w a t e r .  I n  p o s t m e n o p a u s a l  w o m e n  
e n r o l l e d  f o r  2 4  w e e k s  i n  a  d i e t  s t u d y ,  o v e r e s t im a t e s  o f  p h y s i c a l  a c t i v i t y  w e r e  f o u n d  
a m o n g  o v e r w e i g h t  w o m e n  b u t  w e r e  m o s t  l i k e l y  a m o n g  t h e  1 8  o b e s e  w o m e n .13 
B e f o r e  e n g a g in g  i n  a n  in t e n s e  d i e t i n g  r e g im e n ,  4 1  o v e r w e i g h t  w o m e n  o v e r e s t im a t e d  
t h e i r  p h y s i c a l  a c t i v i t y  c o m p a r e d  w i t h  n o n o v e r w e i g h t  c o n t r o l s .14 I n  o t h e r  r e s e a r c h ,  
t h e r e  w a s  a  ( n o n s i g n i f i c a n t )  t r e n d  f o r  g r e a t e r  o v e r e s t im a t i o n  o f  p a s t - w e e k  p h y s i c a l  
a c t i v i t y  f o r  h i g h e r  B M I  m e n  a m o n g  a  s a m p le  o f  2 4 . 11 O n e  s t u d y  o f  1 1 5  m e n  a n d  
w o m e n  l i v i n g  i n  a  r e s e a r c h  l a b o r a t o r y  f o r  2 d a y s  u s e d  r o o m  c a l o r i m e t r y  a s  t h e  
c r i t e r i o n  a n d  f o u n d  s i g n i f i c a n t  o v e r e s t im a t i o n  o f  m o d e r a t e  a n d  v i g o r o u s  p h y s i c a l
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a c t i v i t y  a s  a  f u n c t i o n  o f  t h e  l e v e ls  o f  b o d y  f a t .12 T h u s ,  t h e  o b e s i t y - o v e r e s t im a t i o n  
e f f e c t  a p p e a r s  f a i r l y  r o b u s t  f o r  r e c a l l s  o f  t o t a l  a c t i v i t y  u s i n g  m e t h o d s  o t h e r  t h a n  
a c c e l e r o m e t r y .  T h e  c u r r e n t  s t u d y  e s t a b l is h e s  t h e  s a m e  o v e r e s t im a t e s  u s i n g  
a c c e l e r o m e t r y  a m o n g  a  c o m m u n i t y  s a m p le  w i t h  le s s  r e s t r i c t i v e  e l i g i b i l i t y  
s t a n d a r d s .  T h e  r e s u l t s  s u g g e s t  t h a t  a s k i n g  a b o u t  m i n i m u m  8- m i n u t e  b o u t s  d o e s  
n o t  p r o v i d e  a  s u f f i c i e n t l y  s a l i e n t  p r o m p t  t o  m a k e  t h e  o v e r e s t im a t i o n  b i a s  d i s a p p e a r ;  
t h e  b i a s  is  j u s t  a s  p r o m i n e n t  i n  t h e  c u r r e n t  s t u d y  o f  b o u t  r e c a l l s  a s  i t  is  in  p a s t  
s t u d ie s  o f  t o t a l  a c t i v i t y  r e c a l l s .
I n  f u t u r e  s t u d ie s ,  a c c e l e r o m e t r y  f e e d b a c k  m i g h t  b e  u s e f u l  in  t r a i n i n g  v o l u n ­
te e r s  w h o  w a n t  t o  l e a r n  w h e n  t h e i r  a c t i v i t y  b e c o m e s  m o d e r a t e  in  i n t e n s i t y .  A s  
t e c h n o l o g y  a d v a n c e s ,  a c c e l e r o m e t r y  f e e d b a c k  m i g h t  b e  m o r e  im m e d ia t e ,  a l l o w ­
in g  in s t a n t a n e o u s  f e e d b a c k  r e g a r d in g  t h e  p r o p e r  i n t e n s i t y  g o a ls  f o r  b r i s k  w a l k i n g .  
P u b l i c i t y  c a m p a i g n s  m i g h t  a l s o  h i g h l i g h t  h o w  a  f a s t e r  w a l k  o r  l o n g e r  w a l k s  t o  
t r a n s i t  o r  o t h e r  c o m m u n i t y  d e s t i n a t i o n s  c a n  c o n v e r t  a  l i g h t  a c t i v i t y  i n t o  a  h e a l t h ie r  
a c t i v i t y  o f  m o d e r a t e  i n t e n s i t y .  T h i s  i n f o r m a t i o n  a n d  a c c e l e r o m e t r y  t r a i n i n g  m i g h t  
b e  p a r t i c u l a r l y  i m p o r t a n t  f o r  o b e s e  i n d i v i d u a l s  w h o  n e e d  t o  a c h i e v e  m o d e r a t e  -  
i n t e n s i t y  a c t i v i t y  b u t  a r e  m o r e  in a c c u r a t e  in  r e c a l l i n g  m o d e r a t e - i n t e n s i t y  b o u t s .
A n  i m p o r t a n t  c a v e a t  is  t h a t  w e  a r e  a s s u m in g  t h a t  a c c e l e r o m e t e r s  p r o v i d e  
a c c u r a t e  m e a s u r e s  o f  m o d e r a t e - i n t e n s i t y  b o u t s .  S o m e  r e s e a r c h e r s 11-29 s u g g e s t  t h a t  
o b e s e  i n d i v i d u a l s  m i g h t  i n c u r  a  h i g h e r  e n e r g y  c o s t  t h a n  i n d i c a t e d  b y  t h e  a c c e l e r ­
o m e t e r .  I f  s o ,  o b e s e  i n d i v i d u a l s  s h o u ld  n o t  u s e  c u r r e n t  a c c e l e r o m e t e r  3 . 0  M E T  
s t a n d a r d s  f o r  f e e d b a c k .  S i m i l a r l y ,  w e  a s s e s s e d  b o u t s  in  l i n e  w i t h  t h e  C D C - A C S M  
s t a n d a r d  o f  8-  t o  1 0 - m i n u t e  m i n i m u m s .  S o m e  r e s e a r c h  s u g g e s t s  t h a t  e v e n  s h o r t e r  
b o u t s  m i g h t  p r o v i d e  h e a l t h  b e n e f i t s ,30 s o  o u r  f i n d i n g s  m i g h t  u n d e r e s t i m a t e  b o u t s  
w i t h  d e m o n s t r a t e d  h e a l t h  b e n e f i t s .
F u t u r e  r e s e a r c h  c o u l d  o v e r c o m e  s o m e  o f  t h e  l i m i t a t i o n s  i n  t h i s  r e s e a r c h .  F o r  
e x a m p l e ,  a c c e l e r o m e t e r s  c o u l d  b e  c o m b i n e d  w i t h  G l o b a l  P o s i t i o n i n g  S y s t e m  
( G P S )  u n i t s  t o  v e r i f y  t h e  a c c u r a c y  o f  t h e  r e c a l l e d  l o c a t i o n s  a n d  d e s t in a t i o n s .  W h e n  
p a r t i c i p a n t s  r e c a l l e d  t h a t  t h e i r  m o d e r a t e  b o u t s  h a d  a  r a i l  s t o p  d e s t i n a t i o n ,  t h e i r  
s e l f - r e p o r t e d  d e s t i n a t i o n  c o u l d  b e  v a l i d a t e d  w i t h  G P S .  I n  a d d i t i o n ,  t h i s  s t u d y  
i n v o l v e d  a  c o m m u n i t y  s a m p le  i n  1 n e i g h b o r h o o d ,  s o  f u t u r e  s t u d ie s  w i t h  v a r i e d  
p a r t i c i p a n t  c h a r a c t e r i s t i c s  a r e  n e e d e d  t o  e s t a b l i s h  g e n e r a l i z a b i l i t y .  F i n a l l y ,  w e  
a s s e s s e d  r e s id e n t s  w i t h i n  a  h a l f  m i l e  d i r e c t  d i s t a n c e  o f  t h e  n e w  s t o p  a n d  m e a s u r e d  
d i s t a n c e s  t o  s t o p s  i n  d i r e c t  m e a s u r e s ;  s o m e  r e s e a r c h e r s  h a v e  u n c o v e r e d  u s e f u l  
r e s u l t s  b y  r e l y i n g  o n  d i r e c t  d i s t a n c e s ,16 w h e r e a s  o t h e r s  a d v o c a t e  t h e  u t i l i t y  o f  c o n ­
s i d e r i n g  s t r e e t  n e t w o r k  d i s t a n c e s  o r  a  v a r i e t y  o f  im p e d a n c e s  w i t h i n  t h o s e  d i s ­
t a n c e s .15 W e  n o t e  t h a t  o u r  s t u d y  a r e a  d o e s  h a v e  a  g r i d d e d  s t r e e t  p a t t e r n ,  s o  d i r e c t  
a n d  s t r e e t - n e t w o r k  d is t a n c e s  m i g h t  n o t  b e  v e r y  d i f f e r e n t .  F u t u r e  r e s e a r c h  is  a l s o  
n e e d e d  t o  u n d e r s t a n d  t h e  r e a s o n  f o r  o v e r e s t im a t e s  a m o n g  o b e s e  i n d i v i d u a l s .  
W a l k i n g  h a s  b e e n  s h o w n  t o  b e  e x p e r i e n c e d  a s  m o r e  e f f o r t f u l  f o r  o b e s e  t h a n  n o n ­
o b e s e  i n d i v i d u a l s ,29 p e r h a p s  l e a d in g  t h e m  t o  m i s t a k e n l y  r e c a l l  l i g h t  a c t i v i t y  b o u t s  
a s  m o d e r a t e  e n e r g y - e x p e n d i t u r e  b o u t s .
I n  s u m ,  a c c e l e r o m e t r y  f e e d b a c k  c a n  b e  u s e d  t o  a d d r e s s  n e w  q u e s t i o n s .  W e  
i d e n t i f i e d  q u e s t i o n s  a b o u t  o b e s e  a n d  n o n o b e s e  i n d i v i d u a l s  f o r  w h i c h  a c c e l e r o m ­
e t r y  v a l i d a t i o n  o f  s e l f - r e p o r t  w a s  p a r t i c u l a r l y  u s e f u l .  W e  a l s o  i d e n t i f i e d  a  p a r t i c u ­
l a r  t y p e  o f  a c t i v i t y — w a l k s  t o  t r a n s i t — in  w h i c h  a c c e l e r o m e t r y  f e e d b a c k  a l l o w s  
p a r t i c i p a n t s  t o  g e t  a  m e m o r y  p r o m p t  t h a t  c a n  h e l p  i d e n t i f y  m o d e r a t e  b o u t s  o f  
in t e r e s t .  A s  r e s e a r c h e r s  f o c u s  m o r e  o n  t h e  n a t u r a l  e c o l o g y  o f  w a l k a b i l i t y  a n d
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a c t i v e  l i v i n g , 31 t h i s  t y p e  o f  p r o m p t i n g  m i g h t  p r o v e  t o  b e  q u i t e  u s e f u l .  T h e  c o m b i ­
n a t i o n  o f  a c c e l e r o m e t r y  d a t a  w i t h  s e l f - r e p o r t s  p r o v id e s  i n f o r m a t i o n  a b o u t  t h e  
d u r a t i o n ,  in t e n s i t y ,  a n d  c o m m u n i t y  d e s t i n a t i o n  o f  m o d e r a t e - i n t e n s i t y  w a l k i n g  
b o u t s .
Acknowledgments
This research was supported in part by the University of Utah’s Institute of Public and 
International Affairs, the University Research Committee, a University of Utah 
Instrumentation Grant (James Hannon. PI), and the Research Experience for Undergraduates 
(REU) Program, the National Science Foundation, under grant ATM 0215768. Any 
opinions, findings, and conclusions or recommendations expressed in this material are 
those of the authors and do not necessarily reflect the view of the NSF. We appreciate 
assistance from Stephanie Nalbone. Jonathan Gallimore. Melissa Napier. Elisa Hamblin. 
Chad Killpack. Bekah Larson. Edward Cusack, and Jared Campbell. We thank James 
Hannon and the anonymous reviewers for helpful comments on an earlier draft.
References
1. US Department of Health and Human Services. Centers for Disease Control and Pre­
vention. Physical Activity and Health: A Report of the Surgeon General. Atlanta. GA: 
US Dept of Health and Human Services. Centers for Disease Control and Prevention. 
National Center for Chronic Disease Prevention and Health Promotion; 1996.
2. Pate RR. Pratt M. Blair SN. et al. Physical activity and public health: a recommenda­
tion from the Centers for Disease Control and Prevention and the American College 
of Sports Medicine. JAMA. 1995;273:402-407.
3. Murtagh EM. Boreham CAG. Murphy MH. Speed and exercise intensity of recre­
ational walkers. Prev Med. 2002;35(4):397-400.
4. Parise C. Sternfeld B. Samuels S. Tager IB. Brisk walking speed in older adults who 
walk for exercise. J Am Geriatr Soc. 2004;52(3):411-416.
5. Besser LM. Dannenberg AL. Walking to public transit: steps to help meet physical 
activity recommendations. Am J Prev Med. 2005;29(4):273-280.
6. Wener RE. Evans GW. A morning stroll: levels of physical activity in car and mass 
transit commuting. Environ Behav. 2007;39f 1 ):62-74.
7. Ainsworth BE. The Compendium of Physical Activities Tracking Guide. Prevention 
Research Center. Norman J. Arnold School of Public Health. University of South 
Carolina; 2002. http://prevention.sph.sc.edu/tools/docs/documents_compendium.pdf. 
Accessed November 7. 2007.
8. Badland HM. Schofield GM. The built environment and transport-related physical 
activity: what we do and do not know. J Phys Act Health. 2005;2:435-444.
9. Sallis JF. Saelens BE. Assessment of physical activity by self-report: status, limita­
tions. and future directions. Res Q Exerc Sport. 2000;71 (2):S 1 —SI4.
10. Durante R. Ainsworth BE. The recall of physical activity: using a cognitive model of 
the question-answering process. Med Sci Sports Exerc. 1996;28( 10): 1282-1291.
11. Irwin ML. Ainsworth BE. Conway JM. Estimation of energy expenditure from physi­
cal activity measures: determinants of accuracy. Obes Res. 2001 ;9:517-525.
12. Buchowski MS. Townsend KM. Chen KY. Acra SA. Sun M. Energy expenditure 
determined by self-reported physical activity is related to body fatness. Med Sci 
Sports Exerc. 1999;7:23-33.
Prompted Recall of Walks 893
13. Mahabir S. Baer DJ. Giffen C. et al. Comparison of energy expenditure estimates 
from 4 physical activity questionnaires with doubly labeled water estimates in post­
menopausal women. Am J Clin Nutr. 2006;84(1 ):230-236.
14. Walsh MC. Hunter GR. Sirikul B. Gower BA. Comparison of self-reported with 
objectively assessed energy expenditure in black and white women before and after 
weight loss. Am J CUn Nutr. 2004;79:1013-1019.
15. Schlossberg M. Brown N. Comparing transit-oriented development sites by walkabil- 
ity indicators. Transportation Res Rec. 2004;1887:34-42.
16. Cervero R. Duncan M. Residential Self-Selection and Rail Commuting: A Nested 
Logit Analysis. Berkeley. CA: University of California Transportation Center; 2002.
17. Brown BB. Werner CM. A new rail stop: tracking moderate physical activity bouts 
and ridership. Am J Prev Med. 2007;33(4):306-309.
18. Welk GJ. Schaben JA. Morrow JR Jr. Reliability of accelerometry-based activity mon­
itors: a generalizability study. Med Sci Sports Exerc. 2004;36(9):1637-1645.
19. Brown BB. Werner CM. Kim N. Personal and contextual factors supporting the switch 
to transit use: evaluating a natural transit intervention. Analyses Soc Issues Public 
Policy (ASAP). 2003;3(1 ):139-160.
20. Freedson PS. Melanson E. Sirard J. Calibration of the Computer Science and Applica­
tions. Inc. accelerometer. Med Sci Sports Exerc. 1998;30(5):777-781.
21. Troped PJ. Saunders RP. Pate RR. Reininger B. Ureda JR. Thompson SJ. Associations 
between self-reported and objective physical environmental factors and use of a com­
munity rail-trail. Prev Med. 2001 ;32(2):191-200.
22. Cohen DA. Ashwood JS. Scott MM. et al. Public parks and physical activity among 
adolescent girls. Pediatrics. 2006;118(5):E1381-E1389.
23. Cooper AR. Page AS. Foster LJ. Qahwaji D. Commuting to school: are children who 
walk more physically active? Am J Prev Med. 2003;25(4):273-276.
24. Cutt H. Giles-Corti B. Knuiman M. Burke V. Dog ownership, health and physical 
activity: a critical review of the literature. Health Place. 2007;13(1 ):261 —272.
25. Owen N. Humpel N. Leslie E. Bauman A. Sallis JF. Understanding environmental influ­
ences on walking: review and research agenda. Am J Prev Med. 2004;27(1 ):67-76.
26. Simpson ME. Serdula M. Galuska DA. et al. Walking trends among US adults: 
the Behavioral Risk Factor Surveillance System. 1987-2000. Am J Prev Med. 
2003;25(2):95-100.
27. Schutz Y. Weinsier S. Terrier P. Durrer D. A new accelerometric method to assess the 
daily walking practice, hit J Obes. 2002;26(1 ):111-118.
28. Pintar JA. Robertson RJ. Kriska AM. Nagle E. Goss FL. The influence of fitness and body 
weight on preferred exercise intensity. Med Sci Sports Exerc. 2006;38(5):981-988.
29. Mattsson E. Larsson UE. Rossner S. Is walking for exercise too exhausting for obese 
women? hit J Obes Relat Metab Disord. 1997;21(5):380-386.
30. Macfarlane DJ. Taylor LH. Cuddihy TF. Very short intermittent vs continuous bouts 
of activity in sedentary adults. Prev Med. 2006;43(4):332-336.
31. Brown BB. Werner CW. Amburgey J. Szalay C. Walkable route perceptions and phys­
ical features: converging evidence for en route walking experiences. Environ Behav. 
2007;39(1):34—61.
